cage assembly. Binding to phosphoinositide moieties,
1995b). SV recycling is accomplished through clathrin-mediated
The N-terminal domain (we named "NAP" for N-terminal endocytosis that involves a series of sequential protein AP180 domain) of the AP180s contains about 300 highly and lipid interactions (Schmid, 1997; Zhang and Ramaconserved residues, whereas the C-terminal domain swami, 1999). The key steps of this endocytic process varies significantly both in length ‫051ف(‬ to 600 residues) include assembly of clathrin-coated vesicles, pinching and similarity among all AP180 homologs (McMahon, off of these vesicles from the plasma membrane, and 1999). Despite the high degree of conservation and its removal of clathrin coats to release the nascent vesicles.
interaction with clathrin triskelion, the NAP domain does Following exocytosis, clathrin triskelion and its assemnot assemble clathrin (Ye and Lafer, 1995b) . Rather, the bly proteins (APs) AP-2 and AP180 initiate endocytosis NAP domain of AP180 appears to play a critical role in of SV components by assembling coated vesicles (Keen regulating the assembly activity of the AP180s, which et al. cage assembly. Binding to phosphoinositide moieties, 
e R free is obtained for a test set of reflections, consisting of a randomly selected 5% of the data and not used during refinement.
as well as to clathrins, may also promote membrane (MAD) phasing technique (Experimental Procedures and Table 1 ). The structure, missing the first eighteen disorassociation and proper localization of clathrin near the plasma membrane (Zhang et al., 1998) . . Moreover, recent crystal structure determination of the dent (Figure 1 ). The first four short helices, which constitute less than a third of the entire domain, fold into two td40 complexed with short peptides containing the clathrin-box motif from ␤-arrestin 2 and AP-3 revealed two-helix hairpins (␣1 and ␣2 and ␣3 and ␣4). These two helix hairpins are similar to the HEAT repeat that is the an extended peptide conformation with the motif bound in the groove between blades 1 and 2 of the ␤ propeller building unit of several large superhelix-of-helices structures of a variety of domains, proteins, and enzymes structure of the td40 (ter Haar et al., 2000) .
To define the atomic structure and gain molecular (Groves and Barford, 1999). The last five long helices, which constitute the bulk of the NAP domain, form a insights into the roles of the conserved motifs in AP180-clathrin interactions, we have determined the 2.2 Å crysslightly twisted sheet of four helices (␣6, ␣7, ␣9, and tal structure of the recombinant NAP domain of LAP by ␣10) with the longest helix of the domain (␣8) packed X-ray crystallography. The structure reveals a novel fold diagonally against one side of the sheet. This packing of the highly conserved NAP domain and a unique site arrangement further gives rise to a left-handed antiparalon this fold for binding phosphatidylinositol polyphoslel triple-helix coiled coil between ␣7, ␣8, and ␣9. phates. Unexpectedly, the structure further shows that Of the several peptide loops connecting the helices the clathrin-box motif is mostly buried and lies in a helix in the NAP structure of LAP, the longest is found bethat participates in an intramolecular leucine zipper and tween ␣5 and ␣6 (Figure 1) . In LAP and presumably the a three-helix coiled coil. squid AP180, this long loop is attributed to the presence of a segment of residues (residues 104 to 129 in LAP), Results and Discussion which is missing in the rest of the AP180s (Figure 2) . The NAP structure indicates that the segment is located in an isolated tight turn and thus could be dispensed A Prototypic All ␣ Helix Fold of the NAP Domain The crystal structure of the NAP domain (residues 4-301) without deleterious effect on the structure. The entire NAP domain adopts a novel fold. A search was determined by the multiple anomalous dispersion 
